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414 Mr. H. Morris-Airey on the 

needle if this exceeds 4 or 5 per second. But the range may 
be extended by opening out the plates ; for as already sho~n 
.the i'requency of the needle for constant difference of potential 
is inversely as the distance apart of the plates, provided that 
the minimum distance used exceeds three times the length 
of the needle. 

The constant k is most simply defined as the volts across 
the plate required to produce a frequency of oscillation of 
1 per sec. for a distance apart of the plates equal to 1 cm. 
Then if 

d=distance apart of plates, 
lXl = frequency, 
V--voltage between plates~ 

we have 
V = kd x N . . . . . . . . .  (III) 

An instance of this application has been given already 
Another may be added : -  

The difference of potential yielded by a Wimshurst machine 
was measured by charging a Leyden jar, the outer coating 
being connected to one pole, the inner to the other pole, the 
poles being l~ept well apart. The jar was connected with 
the pair of parallel plates, which were at a distance of 10"5 cms. 
apart. The frequency of the needle in the field between 
them was 2"04 per sec. The needle used had a constant 
(reduced to d = l  cm.) of 1300 volts. Applying formula i i i ,  
we have 

V =  1300 x 10 '5x 2'04 
= 27800 volts. 

The machine, it may be added~ was working badly, giving 
a spark between balls of 2 cms. and 5 cms. diameter respec- 
tively, Leyden jars being in, of something less than 1 cm. 
length. " 

These experiments were made in the laboratories of the 
Birkbeck College. I would record my thank~ to the 
Principal for facilities for carrying thdm out. 

XXXIV.  On the Resolvi~Lq Power of Spectroscopes. 
By H. MOI~RIs-AIREY, M:Sc.* 

T HE object of this note is to call attention to a factor 
which appears to have been neglected in the consi- 

deration of the resolving power of spectroscopes. 
It has been shown by Rayleigh that~ using an indefinitely 

narrow sli~,, tile resolving power of a grating-spectroscope 
'0 Communicated by th~ Author. 
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Resolving Power of Spectroscopes. 415 

depends only on the total nmnber of lines on the grating 
which are utilized. In practice, however, we frequently 
make use of slits so wide that the theoretical resolving power 
is far from realized. This case was considered by Schuster, 
who introduced the idea of " pm'ity" of spectra. 

If  light containing two homogeneous radiations differing 
in wave-length by ~X fails on the slit of a spectroscope, the 
condition for resolution of the corresponding lines has been 
shown by Schuster to be 

X XR ' 

where tt is the width of tim slit, R the theoretical resolving 
power as defined by Rayleigh, and ~ is the angle subtended 
at the slit by the diameter of the collimator-lens. 

This expression appears to contain no fkctor depending on 
the position of the grating or prism ; but a simple consider- 
ation shows that the purity becomes greater as the angle of 
incidence of the light on the grating increases. 

When the slit has a finite width we can consider the ligh~ 
falling oll the grating to consist of a number of beams of 
parallel rays making slightly different angles with the normal 
to the grating. 

Let ~ be angle of' incidence and 0 the angle which the cor- 
responding diffracted beam makes with the normal. 

I f  e is the grating space, we have the usual relation 

e(sin r  sin O) = + n ~ ;  

from which dO = cos 4~ , ,  
cos 0 aq), 

and dO n 
d?~ 2e cos 0 for any value of ~. 

The diffracted beams will thus make slightly different 
angles with the normal, the total variation being dO. This 
variation can be made as slnall as we please by increasing 
the value of ~b so that in the limit when the light falls on the 
grating at grazing incidence the diffracted beams corre- 
sponding to any particular wave-length and order all make 
the same angle with the normal, and will be received in the 
telescope under nearly the same conditions as if the eolli- 

d~b is also mator-slit had been very narrow. Further, 

increased, so that the total effect is to greatly increase the 
purity of the spectrum. 
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This result is really included ill Schuster's formula when 
we examine the meaning of the term ~.  

Hitherto this has always been interpreted to mean in every 
case the angle subtended by the collimator-lens at tlm slit. 
But it is clear that by tilting the prism or grating sufii- 
ciently, only part of the beam passing through the lens is 
effective. Reference to the proof of the formula* shows that 
in that case it is only the width of the effective portion which 
should be considered in determining the value of the angle 4s 

Hence that angle really depends on the position of the 
prism or grating, and may in the limit be reduced to zero. 
The smaller ~ is, the greater is the purity, Iand ultimately by 
reducing its value the full resolving power is reached with a 
great width of slit. 

This is confirmed by experiment, and I find that with a 
small Thorp grating containing between 1300 and 1400 lines 
it is easily possible to separate the sodium D-lines even when 
the slit is half a centimetre wide; in fact in most cases the 
collimator can be entirely omitted. 

The application of this device is limited by the great loss 
of light by reflexion at the surface of the grating when large 
angles of incidence are used. 

Cases, however, do occur where the principle may be used 
with advantage. For example, it is very convenient in the 
photometry of arc-lamps when using the Vierordt colour- 
photometer, where large errors are introduced, notably in the 
red end of the spectrum, owing to differences in the purity of 
the two spectra under comparison. 

Physical Laboratory, Manchester. 

XXXV. Quantitative Relation between Molecular Comtuctivltles. 
B.,~ PmLIP BLACK~A~ t .  

T HE formation of a salt MX from theacid  HX "rod the 
base M0H may be represented b 3- ~the equation 

H" + X / +  M" + OH/_--M" +X '  + HOH. 

The initial and final electrical states differ by the expres- 
sion H'+OH/----H.OH; hence, we should expect in the 
ibrmation of the salt the disappearance of electrical conduc- 
tivity equivalent to that required by the above equation. 

This quantity of electrical conductivity will depend on 

* Kavser, Handbuch der 8pectroscople, vol. i. p. 552. 
t Communicated by the Author. 
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